INTRODUCTION
============

Post-traumatic stress disorder (PTSD) is a chronic and disabling disorder, characterized by specific symptoms that develop following exposure to trauma where the person\'s response involves intense fear, helplessness or horror ([@B1]). Nowadays, PTSD is not merely a disease confined to an individual patient, but a suffering which makes social impacts and requires national structured system preparing for disaster, especially in highly industrialized countries.

Since PTSD was first introduced in the *Diagnostic and Statistical Manual of Mental Disorders, third edition* (DSM-III) ([@B2]), a number of interviewer-administered scales have been developed for the assessment of symptoms of PTSD. These structured interview-based measures of PTSD include the Structured Clinical Interview for DSM-III-R (SCID) ([@B3]), the Clinician Administered PTSD Scale (CAPS) ([@B4]), the PTSD Interview ([@B5]), Structured Interview for PTSD (SIP) ([@B6]), Short PTSD rating inventory (SPRINT) ([@B7]), and the Posttraumatic Stress Scale ([@B8]). And some self-rating assessment tools such as Davidson Trauma Scale (DTS) ([@B9]), Impact of event scale-revised (IES-R) ([@B10]) are also have been developed and used widely. All of these scales show good psychometric reliability and validity and are comprehensive in assessing the core symptoms of PTSD. Among these, CAPS, a most comprehensive and psychometrically sound interview-based measurement is only one standardized in Korea ([@B11]). However, CAPS has a major limitation that it takes more than one hour and not easily applicable for clinical practice or emergent situation such as disaster. Therefore, we need the more practical instrument for screening, diagnosing, and assessing treatment effect in relative short time, SIP is one of the adequate measures for that purpose.

SIP was first developed by Davidson et al. ([@B12]) in 1989 with reference to DSM-III criteria and modified several time for assessment of diagnosis, treatment effect, and symptom severity ([@B13]). This scale comprises 17 items reflective of the DSM-IV criteria for PTSD. So this can be readily administered for diagnosis according to DSM-IV in about 20 min. Cronbach\'s α, a measure of internal consistency, was 0.80, and correlation with other measures of PTSD, depression, and anxiety were also high ([@B6]).

In this study, we aimed to develop and validate the Korean version of SIP (K-SIP). First, we performed the translation of SIP into Korean language while maintaining its basic structure. And we figured out the validity and reliability of K-SIP for testing the usefulness in Korean patients.

MATERIALS AND METHODS
=====================

Subjects
--------

Total of 254 subjects were recruited from 18 medical institutions in all states and territories of Korea, from January 2006 until December 2006. Among those are 93 subjects with PTSD, 73 subjects with mood disorder or anxiety disorder as a psychiatric control group, and 88 subjects as a healthy control group. All of the subjects were between 18 and 65 yr of age. PTSD and other psychiatric disorders were diagnosed by the MINI International Neuropsychiatric Interview using the criteria of the DSM-IV (14, 15). The diagnoses of subjects in the psychiatric control included major depressive disorder (N=54), panic disorder (N=7), generalized anxiety disorder (N=12). There were no significant difference in mean age and gender among PTSD group, psychiatric control group and healthy control group.

Each of the healthy controls demonstrated that they did not have a lifetime history of psychiatric and medical disorders in a semi-structured interview. Each of the subjects provided informed consents for their participation in this study after the procedure had been fully explained and the institutional review board approved this study.

Procedures and assessment instruments
-------------------------------------

First of all, the SIP was translated in Korean by two psychiatrists and one psychologist, and any English phrases that were difficult to understand were translated into Korean after consulting a Korean professor of English literature. Then, the Korean SIP was back-translated by a person bilingual in English and Korean, to validate the translation, and the back-translated version was reviewed. After obtaining permission from the original author of the translated version, we established the final Korean translation version of the SIP (K-SIP).

The Korean version of CAPS was used to assess the convergent validity of the K-SIP. The CAPS is a comprehensive, psychometrically sound, structured clinical interview designed to assess adults for the seventeen symptoms of PTSD outlined in the DSM-IV along with five associated features (guilt, dissociation, derealization, depersonalization, and reduction in awareness of surroundings). It consisted of CAPS-1 and CAPS-2, which were designed to assess the current or lifetime PTSD status and PTSD symptoms experienced during the previous week, respectively. The Korean version of CAPS has excellent internal consistency, with Cronbach\'s α-coefficient of 0.95 ([@B11]). In this study, we only used the CAPS-2 in which the assessment period corresponded to that of K-SIP.

The Beck Depression Inventory (BDI) and the Spielberger State Trait Anxiety Inventory (STAI) was also performed to assess the correlations of peripheral or related aspects of PTSD and K-SIP. The BDI, a 21-item self-administered questionnaire, was developed to assess the severity of subjective depressive symptoms, and the STAI, which is a self-reporting questionnaire, was designed to evaluate the severity of the anxiety symptoms and is composed of 20 questions for anxiety and 20 questions for trait anxiety ([@B16], [@B17]). The Korean version of the BDI demonstrated good psychometric properties, and its internal consistency coefficient was reported to be 0.85 ([@B18]). The Korean version of STAI has previously been shown to exhibit excellent psychometric properties, and its internal consistency has been reported as having a Cronbach\'s αcoefficient of 0.91 ([@B19]).

The raters in this study were experienced board-certificated psychiatrists who participated in formal consensus meetings concerning the use of the K-SIP and the Korean version of CAPS. The consensus meetings consisted of observing the administration of the evaluations by an experienced supervisory psychiatrist and videotaped administrations featuring standard PTSD patients. The inter-rater reliability values of the K-SIP and the Korean version of CAPS were high, with intra-class correlation coefficients of 0.85 and 0.76, respectively.

Statistical analyses
--------------------

Group comparisons were performed using the analysis of variance (ANOVA) and χ^2^ analyses to compare the quantitative and categorical variables, respectively. Internal consistency was assessed using Cronbach\'s α. Test-retest reliability was calculated by means of the intraclass correlation coefficient (ICC). The inter-rater reliability was also analyzed on the basis of ICC. The concurrent validity between the K-SIP and other measures were evaluated using Pearson correlation coefficients. ANOVA and Tukey\'s post hoc test were applied to identify the between-group difference by the severity measured by the K-SIP. The factorial validity of the K-SIP was examined using an unrotated principal components factor analysis in the PTSD patients. The sensitivity, specificity, predictive values, and diagnostic efficiency were calculated according to the standard formulae. We analyzed a receiver operating characteristic (ROC) curve to obtain the optimal cut-off score to detect PTSD in all subjects. All statistical analyses were conducted using SPSS for Windows, version 10.0.

RESULTS
=======

Demographics and clinical characteristics
-----------------------------------------

The mean ages of the PTSD, psychiatric control, and normal control group were 44.9 (SD=15.7), 44.6 (SD=14.6), and 43.0 (SD=13.2) years, respectively. The numbers of males in the three groups were 48 (51.6%), 28 (37.5%), and 50 (56.8%), respectively. No significant differences were found for age (F=1.303, *p*=0.274) or gender ratio (χ^2^=5.677, *p*=0.059) between the three groups. There was no significant difference in marital status, although a significant difference in economic status was found among the three groups (χ^2^=10.480, *p*=0.033).

The mean duration of symptoms in the PTSD group was 5.4 (SD=10.9; range=0.1-52.0) yr. The worst traumas experienced in the PTSD group were serious accidents, such as automobile or man-made disasters (N=54, 58.1%), assault (N=11, 11.8%), combat experience (N=7, 7.5%), imprisonment (N=4, 4.3%), sexual abuse (N=3, 3.2%), disease (N=2, 2.2%), and witnessing an accident (N=1, 1.1%).

Reliability
-----------

Cronbach\'s α was used to evaluate the internal consistency of the K-SIP in 93 PTSD patients. The coefficient was 0.92 at baseline for the 17 items in K-SIP. Based on the criterion of 0.30 as an acceptable corrected item-total correlation ([@B20]), all 17 items performed adequately (range=0.45-0.76). ([Table 1](#T1){ref-type="table"})

The test-retest reliability was examined by comparing the baseline K-SIP score with a K-SIP assessment performed 2 weeks later. The PTSD patients only included those who claimed that there was no change in their PTSD symptoms and agreed to a second K-SIP assessment. Among the 93 PTSD patients, 42 subjects were recruited for the evaluation of the test-retest reliability. The test-retest reliability was determined to be 0.87 (*p*\<0.001).

Validity
--------

The total scores±standard error (SE) of K-SIP in the PTSD group, the psychiatric controls and normal controls were 39.82±1.34, 15.73±2.32, and 2.44±4.21, respectively. These values significantly varied by ANOVA (overall F=186.14, *p*\<0.001). The Tukey\'s post-hoc test showed that there were significant differences among the three groups. These results showed a good construct validity of the K-SIP

For validity to assess the core symptoms of PTSD, concurrent validity of K-SIP was assessed by comparison with CAPS. Total K-SIP score was highly correlated with weekly CAPS score (r=0.72, *p*\<0.001; N=48). Concurrent validity was also assessed being compared to other measures that address peripheral or related aspects of PTSD. The total K-SIP score was correlated with BDI (r=0.61, *p*\<0.001; N=82), the state anxiety of STAI (r=0.28, *p*=0.010; N=84), and trait anxiety of STAI (r=0.40, *p*\<0.001; N=85). Thus, the correlation of K-SIP was strong with CAPS, and relatively weak with STAI, and intermediate with BDI ([Table 2](#T2){ref-type="table"}).

The explorative factor analysis with varimax rotation on the items of the K-SIP for 93 subjects from PTSD group showed that there were three factors that explained 61.71% of the total variance. Factor I accounted for 43.57% of the variance (eigenvalue, 7.41) and was interpreted as numbness and depression, with loadings for each item ranging from 0.58 to 0.78. Factor II accounted for 10.63% of the variance (eigenvalue, 1.81) loaded on avoidance and distress at exposure to reminder of events. Factor III (eigenvalue, 1.28) loaded on hyperarousal ([Table 3](#T3){ref-type="table"}).

ROC analysis
------------

An ROC analysis was conducted to obtain the cut-off score on the K-SIP for the diagnosis of PTSD. The sensitivity, specificity, predictive values, and diagnostic efficiency were calculated for every possible K-SIP cut-off score. [Table 4](#T4){ref-type="table"} shows ten different threshold scores and their corresponding sensitivity, specificity, positive and negative predictive values, and diagnostic efficiency. The highest diagnostic efficiency was found at a total score of 20, where the sensitivity and specificity were 95.5% and 88.4%, respectively.

The area under the ROC curve (AUC) is an overall index of the accuracy of the discrimination provided by the K-SIP. The AUC ranges from 0 to 1, with an AUC above 0.85 generally considered to be an indication of good diagnostic ability (21). The AUC of the K-SIP is 0.94 and its standard error is 0.019 (*p*\<0.001). This AUC value confirmed the excellent diagnostic ability of the K-SIP.

DISCUSSION
==========

We developed The Korean version of SIP, and test the reliability and validity in the Korean population. The original version of SIP was developed as one of several interview-based measures of PTSD for assessment of diagnosis, treatment effect, and symptoms severity ([@B13]). The SIP consists of 17 items according to the DSM-IV criteria for PTSD, supplemented by two measures of survival and behavioral guilt, which represent holdovers from the DSM-III criteria and which are felt to the phenomenologically important when present because they may have some bearing on treatment management and outcome ([@B22]). Each item is rated on a 0-4 scale and represents a composite of frequency, severity, and functional impairment. There is a maximum total score of 68 for the DSM-IV symptoms without guilt.

In our results, we found out that K-SIP presented good reliability and validity. Internal consistency of K-SIP indicated a Cronbach\'s α of 0.92 and this coefficient was within the optimal range considering that an ideal value of α should be between 0.70 and 0.90 ([@B23]). And this is consistent with the Cronbach\'s α of 0.80 in the original SIP ([@B6]). The test-retest reliability of K-SIP was determined to be 0.87 in the Pearson correlation and also consistent with 0.89 of the original SIP ([@B6]). The test-retest interval in this study was two weeks. In clinical settings, longer test-retest intervals mean greater possibilities of symptom changes. Most of the PTSD subjects assessed in this study were chronic types whose mean duration of symptoms was 4.9 yr, and all of the subjects claimed that there were no changes in their symptoms. However, some subjects refused to enter the retest due to painful experiences with individual stressors. Consequently, 42 PTSD subjects (45.2%) were enrolled in the test-retest study. The result of the test-retest reliability was quite good. Thus, we can conclude that the K-SIP showed good reliability as compared with the original SIP

In order to assess the concurrent validity, we compared the K-SIP total score with the weekly CAPS total score. The CAPS is widely used for the diagnosis of PTSD and is often considered the gold standard for the assessment of PTSD ([@B24]). The K-SIP and CAPS demonstrated a strong correlation in our results (r=0.72), which was comparable to that of original SIP (r=0.67) from the Davidson group who developed the scale ([@B6]). Thus, K-SIP as well as the original SIP might be more ideal for use in routine clinical or research assessments of PTSD considering that they performed similarly to the CAPS and took less time to administer than the CAPS. The correlation between K-SIP and other measures such as BDI and STAI was also significant. PTSD is easily comorbid with depressive and anxiety disorder, and PTSD symptoms are very often presented with depressive symptoms and anxiety. So, this correlation is not surprising. However, the correlation with other measures is weaker than that with CAPS, which shows that K-SIP is more useful and specific scale for PTSD.

The best diagnostic efficiency was 91.9% when the cut-off score of the K-SIP was 20 in this study, and this is similar with the original SIP ([@B6]). Sensitivity and specificity was very good as 95.5% and 88.4% when using 20 as the cut-off score. The determination of the optimal cut-off point for the diagnosis of a disorder of concern is an invaluable process in the validation study. However, the best cut-off point to achieve optimal sensitivity and specificity may have considerable variances from one clinical setting to another ([@B25]). The differences in the standard to define a case, the particular disorders included in the cases, the timing of the interview relative to the administration of the screening, the prevalence and severity of the disorder in the studied population and socioepidemiological variables such as age, gender, and education could be included as possible sources of variation in the threshold ([@B26]). There were also some variations between different cultures and even between different institutes within the same culture ([@B27]). Therefore, the optimal cut-off point of the scale may not be fixed in accordance with various situations.

The findings of this study have the following limitations. The sample sizes of the individual events were relatively small, thus making it difficult to draw any definite conclusions. In addition, most of the healthy controls and non-PTSD patients did not experience the traumatic event that was strictly met by DSM-IV diagnostic criterion A for PTSD. Instead, they recollected the most distressing traumatic event past one year and interviewed with a rater.

In conclusion, our findings demonstrate that the K-SIP had good psychometric properties and can be used as a reliable, valid, and timesaving tool to diagnose and assess PTSD. Further studies are needed to fully evaluate the K-SIP, including researches applying it to the general population and in a primary medical setting where the prevalence of PTSD is relatively low.
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The correlation between scores of each item and total score of K-SIP (Structured Interview for PTSD-Korean version)
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###### 

Pearson\'s correlations among K-SIP, CAPS, BDI, and STAI in the PTSD patients
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^\*^*p*\<0.05 level of significance; ^†^*p*\<0.001 level of significance.

K-SIP, Structured Interview for PTSD-Korean version; CAPS, Clinicians Administered PTSD Scale; BDI, Beck Depression Inventory; STAI-S, State-Trait Anxiety Inventory-state anxiety subscale; STAI-T, State-Trait Anxiety Inventory-trait anxiety subscale.
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The explorative factor analysis with varimax rotation on the items of the K-SIP for 93 subjects from PTSD group
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Extraction Method: Principal Component Analysis.
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Sensitivity, specificity, predictive values, and diagnostic efficiency of the K-SIP for ten possible cut-off scores
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Data represent \'percentage\'.

PPV, positive predictive value; NPV, negative predictive value.
